[Reprinted from Foos TrcwveorLoay, 1958, Vol, XII, No. 9, Pages 459-463]

TECHN'*
NATIGK

TIRRARY

. 5. mAami
LARORATOR!IYS

Space Fééding Problems: -A Bibliography -

James G. #odgson and
Robert G./Tischer
Quartermaster Food and Container

Institute for the Armed Forces,
Chicago, illinois

NATICK  MASS.

SPACE FEEDING PROBLEMS arise
from three basic conditions which must be nnder-
stood before any practical solutions may be found.
They are: (1) the physical conditions of the space
which the flights traverse, {2) the restrictions im-
posed by the size and shape of the vehicle in which
the flight is made, and (3) the basie food, oxyvgen and
water needs of man during the flights, All three
conditions are so closely related when approached
from the view of space feeding that in a bibliography
it is not possible to isolate the individual problems
and cite the necessary background references for
each. This bibliography, as a result, follows a Qif-
ferent, more eclectic system in order to inciude a
great many references which contain the information
needed to think logically on the problems involved
and to conduet research on the aetual space feeding
problems that may have to be faced sooner than might
be predicted. The list is selected rather than complete.

GENERAIL MATERIALS ON MAN IN SPACE

Armstrong, H. G., Haber, Heinz, and Strughold, H. The aero
medical problems of space travel. J. Aviation Med., 20,
383402 (1949). In Epitome of Spuce Medicine, paper
no. 11.

DuBridge, Lee A. The Challenge of the Space dge. 1958, Cali-
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hibit, TLos Angeles, March 1958, Points ont the scientific
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Tenn, Wallace O. The ehallenge of space biology. AIBS Bul-
letin, 8 {2), 15 (1958).

Haber, Heinz, Man in Space. 1953, Bobbs-Merrill, Indianap-
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Mallan, Lloyd. Men, Rockets, and Space Rats. 1956, Julizn
Messner, New York.

Man’s new world. ITI. Into the far frontier beyond earth.
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Mayo, A. Some survival aspects of space travel, . Aviation
Med., 28, 498-503 (1957). .
Neimark, Paul G. ed. The Beee for Space. 1957. Camerarts
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Oberth, Hermann, Man in Space. 1957. Harper & Bros, New
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space fravel.”’ .

Obertl:, Hermann., Wege zur Rewmschiffahrt. 1929. R. Olden-
burg, Munich, Germany,

The principle of the thing. Indust. Bul. (Arthur D, Little),
no. 347, 3-4 {1937).

Rosen, M. W. Down-to-earth view of space flight, Machine
Desigu, 25, 284 (1953},

Smith, E. T. B, Techujeal review. J. Brit. Interplanet, Soe., 15,
338-42 (1956).

Truax, R. C. We can have space flight in our time. Fouwrth
International Adstronautical Congress. Space flight prob-
lems. 1953, Lauburehe & Cie, Biel-Bienne, Switzerland.
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U. 8. President’s Scienee Advisory Committee. Introduction
to Outer Space. 1958, U. 8. Govt. Print. OIfT,, Washington.
James R. Killian, jr., Chairman.

U. 8. Congress, Select Committee on Astronautics and Space
Iixploration. Astromautics and space exploration; Hear-
ings, 85th Cong., 2ud Bess., April 15 through May 12,
1058. Washington, U. 8. Govt. Print. Off, 1958. 1,542 .

Space Travel

Biologieal problems of space flight; a report of Professor
Haldane's leeture. J. Brit. Interplonet. See., 10, 154-55
(1951).

Burgess, Erie. Rocket Propulsion; with an Introduction to the
Idea of Interplaneiary flight. 1959, Chapman & Hadil,
London,
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New York; Temple Press, London.
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London; Harper & Bros., New York.

Gatland, K. W, and Kuensch, A. M. Spaes Travel. 1953,
Philosophieal Library, New York.

Goodwin, Harold L. Science Book of Space Travel, 1954.
Franklin Watts, New York.

Ley, Willie. Rockets, Missiles, and Space Travel, 1951, Vi-
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Ley, Willie. Satellites, Rockets and Outer Spece. 1958, New
Amerienn Library, New York. (A Signet Key bkook, KS
360).

Ley, Willie, and others. Complete Book of Satcliites and Outer
Space, 2nd ed. 1957. Maco, New York.

Nicolson, Marjorie H. Voyages to the Moon. 1047, Macmillan,
New York.

Vaeth, Joseph G, Two Hundred Miles Up; the Conguest of the
Upper Air, 1951. Ronald Press, New York.
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von Braun, W. The Mars Project. 1953, University of Illinois
Press, Urbana, T1.

Burgess, Erie. Guided Weapons. 1957. Chapman & Hall,
London.

Cardin, Martin, Vanguard: The Story of the First Man-made
Satellite, 1957, E. P. Dutton & Co., New York.

Clarke, Arthur C. The Making of a Moon. 1957, Harper &
Bros.,, New York,

Coombs, Charles. Rockels, Missiles and Moons. 1057, William
Morrow, New York,

Strughold, Hubertus. A simple elassification of the present
and future stages of manned Aight, 7. dwiation Med., 27,
328-31 (1956). In Epitome of Space Medicine, paper 31.

The Planets

Ambartsumyan, V. A. ed. Theoretical Astrophysics; trans.
from the Russian by F. B, Sykes. 1958. Pergamon Press,
New York.

Fhricke, Kraft A. Analysis of orbital systems. Ber. den 7,
Intern. Astronaut. Kongress, Innsbruek, 1954, Springer-
Verlag, Vienna.

Firsoff, V. A, Our Neighbour T¥erlds. 1953. Philosophieal
Library, New York.

Haber, Heinz. Flight at the borders of space. Sei. American,
185, 2023 (¥Febh, 1952},

Hener, Kenneth, Men of Other Planets. 1951, Pelegrini &
Cudahay, New York,

Jones, Bir Harold 8. Life on Other Worlds, 2nd ed. 1952,
English Univerities Press, London.

Kuiper, Gerald P. Aimospheres of the Earth and Planets.
Znd ed. 1952.. University of Chicago Press, Chicago.
Kuiper, Gerald P. ed. Solar System. 1953-54. University of

Chicago Press, Chicago. 2 v.

Lederberg, J., and Cowie, D. B. Moondust; the study of this
covering layer by space vehicles may offer clues to the
biochemical origin of life, Secience, 127, 1473-75 (1858),
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Miller, 8. L. A produetion of amine acids under posgsible primi-
tive carth conditions. Secience, 117, 528 (1953).

Moore, Patrick, Guide to the Planets. 1954. Norton, New
York.

Platt, J. R. "On the nature and color of the moon’s surface.
Science, 127, 1502-03 (1958).

Poole, J. H. . The evolution of the atmospheres. Set. Proc.
Roy. Dublin Soc., 22, 345 (1941).

Rice, ¥. 0, The chemistry of Jupiter. Sei. American, 194,
119 {1956),

Ryan, C. Conguest of the Moon.
York.

Sholte Douglas, J. W. E. H. Farming on the moon; the possi-
bility of utilizing soiliess cultures to produce crops under
Lunar conditions, J. Brit. Interplanet. Soc,, 15, 17-28
(1956). .

Silpher, B. C., and others.
pheres. Final Report.
staff, Ariz.

Strughold, Hubertus. Ecological aspeets of planetary atmos-
pheres with speeial reference te Mars. J. Adviation Med,,
23, 130-40 {1952). In Epitome of Space Medicine, paper
no. 17.

Strughold, Hubertus. The ecosphere of the sun. J. Aviation
Med., 26, 323-28 (1955). In Epitome of Space Medicine,
paper no, 27.

Strughold, Hubertus. Life en Mars in View of Physiological
Principles. 1953. USATF School of Aviation Medicine,
Randolph Field, Texas. In Epitome of Space Medivineg,
paper no. 3.

Strughoeld, Hubertus. The oxygen belt in the planctary system.
J. Astronautics, 3, 27-20 (1856). In Epitome of Space
Medicine, paper no. 30.

Strughold, Hubertus. The possibilities of an inhabitable extra-
ferritorial environment reachable from the earth. ..
Aviation Med., 28, 507-12 (1957). In Epitome of Space
Medicine, paper no. 38.

Urey, H. O. The Planets, Their Origin and Development.
1952. Yale University Press, New Haven, Conn.

de Vaucoulerus, G. Physics of the Planet Mars. 1953, Taber
& Taber, London,

Whipple, F. L, Earth, Moon and Planets. 1946. The Blakiston
Co., Philadelpkia.

1953, Viking Press, New

The Study of Planefary Almos-
1952, Lowell Obgervatery, Flag-

Special Problems to Be Faced

Berry, Charles A. The environment of space in human flight.
Submitted to deronaut. Eng. Eev. In Epitome of Space
Medicine, paper no. 41,

Grimminger, F. Probability that o meterorite will hif or pene-
trate a body situated in the vieinity of the Barth. J. Appl.
Physics, 19, 947 (1948).

Space picneer: Sieentists test men and materials for future
rocket flights; Some human problems. Wall Street J.,
Dec. 4, 1957, p. 1, 13.

Stewart W. I{. High altitude and space travel. Roy, Seec.
Prom. Health J., 76, 423—4 (1956).

Strughold, Hubertus. Atmospheric space equivalence. J.
Awviation Med., 25, 420-284 {1954). In Epitome of Space
Medicine, paper no. 23, X

Strughold, Hubertus, and Haber, Heinz. Where does space
begin? Functional concept of fhe boundaries between at-
mosphere and space. J. Aviation Med., 22, 342-49A
{1951). In Epitome of Space Medicine, paper no, 15.

Bxperience from Balloon Flights

National Geographic Seciety—TU. 8. Army Air Corps Strato-
sphere Flight of 1935 in the Balloon Explorer II. 1937.
National Geographic Society, Washington, D. C.

Piceard, A. Ballooning in the stratosphere. National Geog.
Mag., 63, 353-84 (1933).

Simons, David G. Methods and results of one year of balloon
flights with biolegieal specimens. J. dviation Med., 25, 4
{1954).

Simons, David G., and Parks, D, P. Climatization of animal
capsules doring upper stratosphere balloon flights. Jet
Propulsion, 26, 565-68 (1856).

Stevens, Capt. Albert W. BExploring the stratosphere. National
Geog. Mag., 66,-397-434 (1934),

SPACE MEDICINE
General (Books and Collections)

Armstrong, II. G. Principles and Praclices of Awviation Medi-
eine, 3d ed. 1952, Williams & Wilking, Baltimore, Md,

© Epitome of Space Medieine. 1957. UBAT School of Aviation
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Medicine, Air University, Randolph AR, Texas. A re-
print of 41 reports on various phases of space medicine,
many of which are listed by subject in this bibliography.

Marbarger, John P. ed. Space Medicine: The Human Facter in
Flights Beyond the Earth. 1951, University of Illinois
Press, Urbana, L

MeFarland, Ross A. Human Factors in Air Transporiation:
Occupational MHealth and Safety. 1953, MeGraw-Iill
Book Co., New York.

Space travel: a symposium, J. dviation Med., 28, 479-512
(1957). Papers presented at 28th annual mecting of the
Aero Medieal Association, Denver, Colo.,, May 8, 1957.

General—S8ingle Articles

Becker, Freysing H., and Clamanzn, H. G. Die Wirkung lang-
dauernder Sauerstoffatmung in versehiedenen Hochen auf
den Mensehen. Laftfahrimedizin, 7, 272-201 (1943).

Benson Otis 0., jr. Rocket era medical research nears ¢ theory’’
end; Trail now leads to space flight experiments. Adrmy
Navy Air Foree J., 95, 1, 11, 21 {Oet. 12, 1957).

Beyer, D. H., and 8ells, 8. B. Selection and training of per-
sonnel for space flight. J. dviation Med., 28, 1-6 (1957).
In Epitome of Space Medicine, paper no, 35,

Buettner, K. Bioclimatology of manned rocket flight, In Mar-
barger, John P. ed. Space Medicine. 1951. University of
Tilinois Press, Urbana, Il

Campbell, P, Orientation in space. In Marbarger, John P. ed.
Space Medicine. 1951. TUniversity of Illinois Press, Ur-
bana, Tl

Clark, B., and Graybiel, A. The break-off phenomenon. J.
Aviation Med., 28, 121-26 (1957),

Haber, Heinz. The astrophysicists views.
28, 487-92 (1957).

Haber, Heinz. Manned flight at the borders of space: The
human faetor of manned rocket flight. J. 4m. Roeket Soz,,
22, 269-76 (1952). In Epitome of Space Medicine, paper
no. 18.

Lendricks, Edward J., Strughold, Jubertus, Haber, Heinz, and
Siegfried, J. G. Medical problems of space flight. In-
struetors J. (Air Training Command), (1954). In Epi-
tome of Space Medicine, paper no. 9.

Outward bound., Time, 71, 68-78 (May 26, 1958).

Poppen, J. R. Five years of space medicine. J. dviation Med.,
25, 366-67 (1954).

Strughold, Hubertus. From aviation medicine fo space medi-
eine. J. dviation Med., 23, 315-18 (1952). In Epitome of
8pace Medicine, paper no. 21.

Strughold, Hubertus. Mechanoreceptors, gravireceptors. J.
Astronautics, 4, 61-63 (1957). In Epitome of Space Medi-
cine, paper no. 39.

Strughold, Hubertus. Medical problems invelved in orbital
space flight. Jet Propulsion, 26, 745-48, 756 (1956). In
Epitome of Spuce Medicine, paper no. 32.

J. Aviation Med.,

The Human Body

Haber, Heinz, Human body in space. Sci. Awmerican, 184,
16-19 (1951). In Epitome of Space Medicine, paper no.
12,

Oparin, A. I. The Ovigin of Life. 1938. Maemillan Co., New
York,

Physiological Factors

Fenno, R. M. Man’s milieu in space; Summary of physiologi-
cal requirements of man in sealed cabin. J. Avietion Med.,
25, 612-22 (1954). In Epitome of Space Medicine, paper
no. 26.

Jongbloed, J. Ruimtevaert-genee-skude. (Physiological effects
of space travel.) deromedica Acta (Soesterberg), 4, 11-17
(1955).

Lansberg, M. P. The function of the vestibular sense organ
and the construction of a satellite. deromedica Aeta, 4,
172-80 (1935).

Luft, U. Physiological limitations in cabin eavironment and
human adaptations. In White, C. 8, and Benson, . 0. jr.




Plysics and"ﬂi’edicine of the Upper Atmosphere. 1052,

University of New Mexico Press, Albuguerque, N. M.
Strughold, Hubertus. The Physiological Day-night Cyele in
Global. Flights. 1952. USAF School of Aviation Medicine,
Air University, Randolph Field, Texas, (8pecial report.)
In Epitome of Space Medicine, paper no. 5.
When to eat, sleen, space flight factors; day night eycle proh-
lem. Adwiation W, 65, 59 (Dec. 24, 19586,) '

Weightlessness——Subgravity

Ballinger, E. B. Human experiments in subgravity and pro-
longed acceleration. J. Awiation Med., 23, 319 (1952),
von Beekh, H. J. A. Experiments with animals and human sub-
Jeets under sub- and 2ero-gravity. J. Adviation Med., 25,

238 (1954),

Gauer, 0., and Haber M. Man under gravity-free conditions.
In German dviation Medicine, World War II. v, 1, Ch,
VI-G, U. S, Govt. Print. Off., Washington, D. C.

Gerathewohl, Sicgfried S. Comparative studies of animals
and human subjeets in the gravity-free state, J. dwiation
Med., 25, 41219 {1954). In Epitome of Space Medicicne,
article 25,

Gerathewohl, Siegfried S, The Iabyrinthine posture reflex
(righting reflex) in the ocat during weightlessness. J,
dviation Med., 28, 345-55 (1957). In Epitome of Space
Medieine, nrticle no. 36,

Gerathewohl, Siegf{ried . Personal experiences during short
periods of weightlessness reported by sixteen subjcets.
Astronant. Acta, 2, 30317 (1956). In Epitome of Space
Medicine, article no, 29,

Gerathewoll, Siegfried 8., Strugheld, H., and Stailings, H. Iy,
ir. Sensomotor performaneg during weightlessness : Eye-
hand coordination. J. Aviation Med., 27, 7-12 (1957}, In
Epitome of Space Medicine, article no, 34.

Haber, Heing. Gravity, inertia and weight, In White, C. 5.,
and Benson, O. O, jr. Physics and Medicine of the Upper
Atmosphers. 1952, University of New Mexico Pregs, Al-
buquerque, N. M, :

Haber, Frits, and Haber, Heinz. Possible methods of pro-
ducing the gravity-free state for medical researeh. .J.
Adwviation Med., 21, 395-400 (1950). In Epitome of Space
Medieine, paper no. 2.

Haber, Heinz, and Gerathewohl, 8, J. On the physies and
Dsyckophysies of weightlossness. J. Aviation Med, 22,
180-89 (1951). In Epitome of Space Medicine, paper no.
14,

Simons, D. . Review of biological effects of subgravity and
weightlessness, Jet Propulsion, 25, 209 (1955).

Decompression and High Altitudes

Beischer, D. E., and Born, 8. The ‘“boiling’’ phenomenon of
Hving tissue at low atmosphere pressure. J. Aviation
Med.,, 28, 154160 (1957).

Christie, R. V., and Loomis, A, L. The pressure of agueous
vapour in the ailveolar. .7, Physiol., 77, 35 (1933),

Haber, I'ritz. Bailout at very Ligh altitudes. J. Aviation Med.,
23, 322-29 (1952). In Epitome of Space Medicine, paper
no. 19,

Harvey, E. N., and others. Bubble formation in animals, J.
Cellular Comp., Physiol.,, 24, 1, 23, 117, 133, 257, 273
(1944). A series of six artieles.

Hiteheock, T, A., and Kemph, J. The boiling of body liquids
at extremely high altitudes. J. dwiation Med., 26, 289
(1955),

Hornberger, W. Decompesition sickness, In German Aviation
Medicing, World War I1. v. 1. 1950. U. 8. Govt. Print,
Off., Washington, D. C,

Loewy, A., and Wittkower, B, The Pathology of Altitude
Climate, 1937, Oxford University Press, London.

Pugh, 7, G., and Ward, M. P. Some effects of high altitude on
man. Laweet (London), 271, 1115-21 (1956).

Ward, Julian B. The true nature of the boiling of body fluids
in space, J. Aviction Med., 27, 429-39 (19563, In Epitome
of Space Medicine, paper no. 33.

Atmosphere in Cabing

Clama.nn,_ Hans G. Continuous recording of oxygen, carbon
dioxide and other gases in sealed cabins, J. dviation Med.,
23, 23043 {1952). In Epitome of 8pace Medicine, article
no, 20, .

Dryden, Charleg E., and others. Artificial Cabin Atmosphere
Systems for High Altituds direraft. 1956, Wright Ajr
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Development Center, Dayton, Ohio, (WADC Tech. Report
55-353.} .

Fenn, W. 0. Physiology of Exposures to Abnormal Concenira-
tions of the Respiratory Gases: Studies in Respiratory
Physiology. 1951. USATD Wright Air Development Cen.
ter, Dayton, Ohio. (AF Technical Report 6528.)

Sehaefer, B, K. Studies of carbon dioxide toxieity. (1)
Chronie COs toxieity in submarine medicine, MREL no. 181,
156--786,

Specht, H, Toxicology of travel in the aeropause. I'n White,
C. 8. and Benson, O, O. ir. Physics and Medicine of the
Upper Aimosphere. 1952, University of New Moxico
Press, Albuquerque, N, M.

Acceleration

Dixon, I, and Patterson, J. L. Determination of Adccelerative
Farces Acting on Man in Flight and in the Human Centri.
fuge. 1953, . 8. Naval School of Aviation Medieine,
Naval Air Station, Pensacola, Fla.

Preston-Thomas, H., and others. Human tolerarce fo multi-
sEtagc rocket aceeleration curves. . Aviation Med., 26, 390

1953),

Steele, J. E, 'The cause of motion sickness. ders Med. Assoe.,

Annual meeting, Chieago, April 1956,

Flocenlation Reaction and Radiation

Buettner, Ionrad. Radiation effects on man in space. Bull,
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sun. Phys. Rev., 76, 165 (1949).

Schaefer, H, J. Exposure hazards from cosmie radiation. dJ.
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